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Claim 1: (currently amended) A mefliod of forcing atitaakD«v«ie.*^ 
substrate, the method comprising: 

placing the substrate in a deposition chamber comprising a source of 
USanjumfnetal; and 

depositing tl» Ijteoium metat layer onto the substrate by physical vapor 
deposition of the source of metal under conditions wherein the atmosphere 

in the deposition chamber comprises hydrogen and wherein the hydragen is 
activated, whereby the fiSaniun, ^ layer has a prefen-ed crystal orientation. 

Ciaim2: (currency amended) The method of Claim 1 wherein the source of titan»im«»w I 
IS a sputtering target and wherein depositing the tSanium meta. layer onto the1;^,e is 
sputter depositing the ttenium metal layer by applying power to the sputtering target 

Claims: (currently amended) The method of Claim 2 wherein the.«e,atfe4Sa««i^ 
the titanium layer has a pfefeffed <0002> crystal orientation. 

Claim 4: (original) The method of Claim 2 whe«ln the atmosphere comprises argon and 

hydrogen. 

I Claim S: (original) The method of Claim 3 further comprising flowing a gas mixture 
comprising a. least 0.1 molar percent hydrogen while spu«er depositing the titanium layer 
Claim6: (c«nen«y amended) The method of Claim 3 wherein applying power to the 
target ssmfidias is pn^ldlng a power density on the target of at least about 0.5 watt per 
square centimeter of target area. 

Claim 7: (currently amended) The method of Claim 6 wherein applying power to the 
target cMs is providing a power density on the target of between about 3 and about 
8 watts per square cenUmeter of target area. 
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Claims: (original) The method of Claim 5 wherein th concentration of hydrogen in the 
atmosphere is at least a factor of 3 higher than the concentration of hydrogen in the 
sputtering chamber when sputter depositing by a process in which no hydrogen is 
deliberately introduced into the sputtering chamber. 

Claim 9: (original) The method of Claim 2 further comprising, after placing the substrate in 
the deposition chamber: 

introducing a quantity of hydrogen into the deposition chamber without 
providing power to the target. 

Claim 10: (original) The method of Claim 9 wherein introducing a quantity of hydrogen 
^mETises is flowing a gas comprising hydrogen into the deposition chamber. 

Claim 11: (currently amended) A method of forming a afi-^riented titanium layer on a 
substrate, the method comprising: 

placing the substrate in a sputtering chamber comprising a titanium target; 
flowing a first gas comprising hydrogen into the sputtering chamber through a 
first gas injector; 

terminating the flow of the first gas; and 

after the flow of the first gas has been temiinated. sputter depositing the 
titanium layer onto the substrate by applying power to the target and by providing a 
second gas in the sputtering chamber through a second gas injector, wherein the 
hydrogen is activated and whereby the deposited titanium layer has a preferred 
crystal orientation. 

Claim 12: (original) The method of Claim 1 1 wherein the first gas comprises argon and 

hydrogen. 

Claim 13: (original) The method of Claim 12 wherein the second gas is an inert gas. 

Claim 14: (original) The method of Claim 12 wherein the first gas injector is positioned 
proximate the target. 

Claim 1 5: (original) The method of Claim 14 wherein the titanium target is planar and 
Wherein flowing the first gas provides a quantrty of hydrogen in the sputtering chamber that 
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is at least 0.5 X 10- standart cubic e rtim «ers of hydmgan per squa™ centimeter of 

target surface area. 

Claim 16,- (currently amended) ™e method of Claim 11 wherein applying power to the 
target comjate providing a power density on the target of at least about 0.5 wan per 
square centimeter of target area. 

Claim 17: (currently amended) Themethedof Claim 16 wherein applying power to the 
target amEdsS Is providing a power density on the target of between about 3 and about 
8 watts per square centimeter of target area. 

Claim 18: (currently amended) A method ofdepositing an oriented aluminum layer the 

method comprising: 

depositing a titanium layer wherein the depositing a titanium layer comprises- 
placing the substrate in a deposition chamber comprising a source of 
titanium; and 

depositing the titanium layer onto the substrate by physical vapor 
deposition of the source of titanium under conditions wherein the atmosphere 
.n the deposition chamber comprises hydrogen and wherein the hydrogen is 
activated, whereby the titanium layer has a <0002> prefeffed c^^stal 
orientation; and 

depositing an aluminum layer overlying the titanium layer, whereby the 
aluminum layer has a preferfed <1 11> crystal orientation. 
Claim 19: (original) The method of Claim 18 whereby a full width at half maximum of a 
<1 1 1> X-ray diffraction signal of the aluminum layer Is less than about 1.5 degrees. 

Claim 20: (currently amended) A method of depositing an e«emed aluminum layer the 
method comprising: ' 

depositing a titanium layer the titanium layer deposition comprising- 

placing the substrate in a sputtering chamber comprising a titanium 

target; 

flowing a first gas comprising hydros nintoth sputtering chamber 
through a first gas injector; and 
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sputter depositing the ttefliuaj aeW layer onto the substrate by 
applying power to the fiteQkm, ^ t^t ^y pnwiding a seeond gas In 
the sputtering chamber through a second gas Injector, wherein the hydmoen 
■s activated and whereby the deposited ttenium «««et layer has a p«fe«d 
<1 1 1> crystal orientation. 

Claim 21 : (our^ntly amended, The method of Claim 20 fi^rther comprising depositing a 
^nrtnde layer ovedying the t«anlum ia^r, whe^by the Utanium n«nde ^yer has a 
P«feHBd<111>c,ystalorlentation. yernasa 

<=! 1 1> X-ray drtfractlon signal of the aluminum layer Is less than about 1 .5 degrees. 
Claim 23: (new) A physical vapor deposition process comprising: 

placing a substrate in a physical vapor deposition chamber, said chamber 
compnsing a titanium taiget; 

causing hydrogen to be absorbed into the titanium target: 
introducing an inert gas into the chamber: and 
isniting a physical vapor deposition plasma In the chamber, said physical 
vapor deposition plasma causing the hydrogen to be .Bleased ftom the tftanlum 
target, causing the hydrogen to be activated, and causing a titanium layer to be 
deposited onto the substrate. 

Calm 24: (new, The process of Calm 23 wherein said fltanium layer has a. 0002> 
crystal onentation. 

s!:«;izir'""^^^°'""^ 
Ic^^iiirtr""^"""^"""^^^^^ 

Claim 27: (new. The process of Claim 25 comprising depositing an aluminum layer on 
said titanium nitride layer. 

Cl3im 28: (new) The process of Claim 27 wherein said aluminum layer has a <111> 
crystal orientation. 
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CWm 29: (new) The p«,c ss of Claim 23 wh rein seid hydrogen is ebsorbed to e depth 
of about 50 A into said titanium target. 

Claim 30: (new) The process of Claim 23 wherein, after said hydrogen is released fiom 
said target, said hydrogen reacts with a species adsorbed in said substrate. 
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